(RECEIVED FOR PUBLICATION MAY 17, 1954) In 1911 Morgenroth and Levy showed that mice could be protected against pneumococcal infection with "optochin " (ethylhydrocupreine hydrochloride). The clinical use of this agent was soon abandoned as it was found to be toxic and, in doses which could be tolerated, did not influence the course of lobar pneumonia (Moore and Chesney, 1917; White, 1938) . Subsequent in vitro studies showed that of the streptococci, Str. pneumoniae was the most sensitive (Moore, 1915) , and that as low a concentration as 1 in 50,000 incorporated in blood agar would inhibit growth (M0rch, 1943) .
Bile solubility has been generally regarded as the most reliable test for the differentiation of pneumococci from other haemolytic streptococci (Wilson and Miles, 1946) . The test, however, is time-consuming and sometimes gives equivocal results.
This paper describes an investigation to determine whether " optochin " sensitivity can be used for the identification of Str. pneumoniae Table I records the " optochin " sensitivities of 243 bile-soluble strains and 452 bile-insoluble strains. Of the former, all except one were fully sensitive to "optochin"; the exception was partially sensitive and was found to be completely avirulent for the mouse. Of the bile-insoluble strains, only one was fully " optochin " sensitive, but 17 were partially so. The wholly sensitive strain and 13 of the 17 partially sensitive strains were tested for mouse virulence and all were found to be completely avirulent.
There is thus almost complete correlation between bile solubility and full " optochin " sensitivity, but 2.4% of the 695 strains examined showed slight "optochin " sensitivity in spite of being bile insoluble. As all of these which were tested were found to be completely avirulent for mice it is reasonable to assume, either that they were not true pneumococci, or that they represented completely rough variants unlikely to be of any clinical significance.
The proportion of bile-insoluble streptococci giving visible evidence of slight sensitivity to " optochin" can be reduced by reducing the concentration of " optochin " used. This, however, is accompanied by a reduction in the size of the zone of inhibition given by true pneumococci. The relation between " optochin " concentration and zone size was determined by tests on 55 strains of Str. pneumoniae by the disc method, with various concentrations of " optochin." The results are tabulated in Table II use an " optochin " concentration of less than 1 in 8,000 for routine diagnostic work. In practice, we have found that a concentration of 1 in 4,000 is satisfactory and does not give rise to any difficulty in distinguishing between the inhibition zones of pneumococci and of the anomalous strains of bile-insoluble streptococci. As an additional check we also record the size of the inhibition zone of a control Str. pneumoniae for each disc. The sensitivity of this control strain has not altered with daily subculture on blood agar for one year.
Experimental Dissociation of Bile Solubility and
Optochin Sensitivity
In view of the natural occurrence of strains showing no correlation between " optochin " sensitivity and bile solubility an attempt was made to separate these characteristics experimentally.
Str. pneumoniae type I (N.C.T.C. 7465) was shown to be bile soluble, "optochin" sensitive, and mouse virulent. A series of dilutions of " optochin " in 5% serum broth was seeded from an overnight serum broth culture of this organism. After 24 hours' incubation the culture containing the highest concentration of "optochin" and showing turbidity was used to inoculate a second series of " optochin " serum broths. This procedure was repeated through a number of serial subcultures.
After two subcultures the organism became "optochin" resistant. In the standard disc test it grew up to the disc, and its sensitivity, tested by titration in serum broth, had decreased from 1 in 500,000 to 1 in 50,000. It was bile soluble.
After eight subcultures "optochin " sensitivity had fallen to 1 in 5,000, though the organism still remained bile soluble. At this stage the mouse virulence test was repeated. To exclude the possibility of a bacteriostatic effect from the presence of traces of " optochin," the pneumococci were washed in peptone water and resuspended before injection. 
